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A new concept has been implemented for heavy element chemistry research using an ion separator
to separate the desired products from by-products prior to chemical studies. A Recoil product
Transfer Chamber (RTC) was designed and attached to the Berkeley Gas-filled Separator (BGS)
to collect and transfer the recoiling products to a suitable chemical separation system.
Furthermore, a Cryo-Thermochromatographic Separator (CTS) was constructed as a chemical
separation and detection system for the highly volatile tetroxides of osmium and hassium (Hs),
element 108.  Hs is expected to behave like group 8 elements. A helium stream was used to
transport α-active OsO4 between two rows of α detectors cooled by liquid nitrogen to provide a
negative temperature gradient from about –20 to –100 ° C.   Using Monte Carlo simulations, the
adsorption enthalpy of OsO4 was calculated from the measured distribution of the OsO4 that was
deposited on the detector surface as a function of the temperature.
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